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Abstract: Gârda de Sus community is situated in the superior basin of Arieş river and it comprises important 
areas with the endangered medicinal plant Arnica montana in its perimeter.  In these species habitats, 161 
species of vascular plants have been identified, of which the number of the ones with oligotrophic character 
dominates, followed by the mesotrophic ones. The productivity presents a positive correlation with mesotrophic 
species and a negative one with oligotrophic ones.  
 
INTRODUCTION 
 
Gârda de Sus community is situated on the superior basin of Arieş and comprises 
important areas with the endangered medicinal plant Arnica montana in its perimeter. 
Romania repesents one of the most important sources of Arnica montana anthodia in Central 
Europe (Kathe et al., 2004 in Michler et al. 2005). Arnica montana habitats own a 
considerable floristic diversity containing species with divers preferences about the 
environmental conditions. These grasslands have an oligotrophic character, on one hand due 
to stational conditions and on the other to traditional management which is still practiced in 
present. As a result of defficiency in nutritive substances is the low productivity and, 
respectively, profitability of these grasslands used in present almost excusively for hay 
production.  
 
MATERIAL AND METHODS  
 
In 2005 on Gârda de Sus community`s perimeter 49 parcels with Arnica montana have 
been random selected. Random selection was performed through the "golden numbers" 
method, by using first the numbering of mapped surfaces and overall digitized with the help 
of GIS programmes (Michler 2005). On these parcels detailed vegetation studies were 
performed. On each of these random selected parcels a vegtation relevee was undertaken. The 
parcels were exactly identified on field by satellite images and topographic maps and 
confirmed through GPS system. For the identified species trophicity indexes were atributed 
by using the values customed in Central Europe and published on the Internet   
(Floraweb.de). The used trophicity index takes into consideration especially the nitrogen 
supply in soil and it contains 9 levels from the extreme oligotrophic species up to the extreme 
eutrophic ones: 
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1 - extreme oligotrophic  
2 – high oligotrophic   
3 – oligotrophic   
4 – oligo-mezotrophic 
5 – mezotrophic  
6 – mezo-eutrophic  
7 - eutrophic 
8 - high eutrophic  
9 – extreme eutrofic  
0 – unknown trophicity
 
For species with ”0” index there are no relevant data regarding the trophicity. The 
presented species like also the "other species" are not cited at all in the used database 
(www.Floraweb.de).  
Data obtained in tis way were after processed by the help of some statistic programmes 
like Excel and CANOCO.  
In the correlation diagrams obtained by CANOCO software (Ter Braak and Smilauer 
2002) the species distribution is presented depending on the two axes od DCA analysis  
(Detrended Correspondence Analisis - unimodal indirect graduations). The axes lenght 
corresponds to standard deviation units (SD) as an expression of  β - diversity. 
The biomass samples were collected of the entire surface of the metric frame (1 m²) 
from a 5 cm hight from soil. The components of moss and lichens layer there were not 
collected. The dry mass was obtained through drying in air oven.   
 
RESULTS AND DISCUSSIONS 
 
 Within the performed relevees 161 species of vascular plants have been identified  
(Table 1). Among these, 4 species are cited as being extreme oligotrophic, 37 high 
oligotrophic 20 oligotrophic, 12 oligo-mezotrophic, 14 mezotrophic, 18 mezo-eutrophic, 14 
eutrophic, 2 high eutrophic and one extreme eutrophic species. Species which don't present 
relevant data regading trophicity are 28 as number, and 11 species are not cited at all in the 
database used for trophicity (www.Floraweb.de).  
 
 
Table 1 
Trophicity index of identified 
species  
 
1-extreme oligotrophic 
Hieracium bauhini 
Polygala amarella 
Thymus pulegioides                
Vaccinium vitis-idaea              
              
2 - high oligotrophic 
Ajuga genevensis 
Antennaria dioica                 
Anthyllis vulneraria              
Arnica montana                    
Botrychium lunaria 
Briza media                       
Carex nigrum 
Carlina acaulis                   
Dactylorhiza fistulosa 
Danthonia decumbens 
Erigeron acris 
Genistella sagittalis 
Gentiana asclepiadea 
Gentianella austriaca  agg.         
Hieracium aurantiacum             
Hieracium pilosella               
Homogyne alpina 
Hypericum maculatum          
Linum catharticum                 
Luzula campestris              
Luzula luzulina 
Lycopodium clavatum 
Melampyrum sylvaticum  
Nardus stricta                    
Ophioglossum vulgatum 
Parnassia palustris               
Polygala comosa                   
Polygala vulgaris                 
Potentilla erecta                 
Pseudorchis albida 
Rhinanthus glaber 
Rumex acetosella 
Scorzonera rosea                  
Silene vulgaris 
Soldanella hungarica 
Thesium alpinum 
Viola canina 
 
3 –oligotrophic 
Campanula persicifolia 
Carex ovalis 
Carex pallescens                  
Deschampsia cespitosa 
Deschampsia flexuosa      
Gymnadenia conopsea               
Leucanthemum vulgare  
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Lotus corniculatus 
Melitis melissophyllum 
Plantago media  
Primula veris                     
Ranunculus bulbosus 
Rhinanthus minor                  
Scabiosa columbaria  
Silene nutans 
Stellaria graminea 
Traunsteinera globosa 
Trifolium alpestre 
Trifolium campestre 
Vaccinium myrtillus               
 
4 –oligo-mezotrophic 
Agrostis capillaris                   
Centaurea pseudophrygia           
Cynosurus cristatus               
Equisetum sylvaticum 
Euphrasia officinalis  
Filipendula ulmaria 
Geum rivale 
Hieracium murorum 
Juncus inflexus 
Luzula luzuloides                 
Solidago virgaurea 
Veronica officinalis    
           
5 –mezotrophic 
Achillea millefolium 
Aposeris foetida 
Astrantia major                   
Campanula abietina                
Cerastium holosteoides            
Corylus avellana 
Crepis biennis                    
Euphorbia amygdaloides 
Juncus tenuis 
Polygonatum verticillatum 
Polygonum bistorta                
Trifolium dubium 
Trisetum flavescens  
Trollius europaeus                
 
6 –mezo-eutrophic 
Alchemilla vulgaris agg.          
Athyrium filix-femina 
Carum carvi 
Dactylis glomerata 
Festuca pratensis                 
Fragaria vesca 
Galeopsis tetrahit 
Gnaphalium sylvaticum             
Knautia dipsacifolia              
Lathyrus pratensis 
Leontodon hispidus                
Plantago major 
Poa pratensis  
Rosa pendulina 
Rumex acetosa 
Tragopogon pratensis 
Trifolium repens                  
Veratrum album                   
 
7 - eutrophic 
Acer pseudoplatanus 
Chaerophyllum hirsutum 
Cirsium arvense 
Doronicum austriacum 
Listera ovata 
Mercurialis perenis 
Myosotis sylvestris 
Phleum alpinum 
Pimpinella major                  
Poa trivialis 
Populus nigra 
Salix caprea 
Taraxacum officinalis 
Verbascum nigrum 
 
8 - high eutrophic 
Aconitum vulparia 
Urtica dioica 
 
9 – extreme eutrophic 
Rumex alpinus 
 
0 – unknown trophicity 
Abies alba 
Anemone nemorosa 
Anthoxanthum odoratum 
Arabis hirsuta 
Arenaria serpyllifolia 
Betula pendula 
Cardaminopsis halleri 
Colchicum autumnale               
Crocus vernus 
Fagus sylvatica 
Festuca rubra agg.                
Galium album                      
Lysimachia vulgaris 
Medicago lupulina 
Platanthera chlorantha 
Picea abies 
Plantago lanceolata               
Populus tremula 
Prunella vulgaris                 
Ranunculus acris          
Ranunculus auricomus 
Sorbus aucuparia 
Trifolium pratense                
Tussilago farfara 
Veronica chamaedrys 
Veronica serpyllifolia 
Vicia cracca 
Viola tricolor 
 
- other species 
Euphorbia carniolica              
Juniperus comunis 
Juniperus sibirica 
Laserpitium krapfii 
Achillea distans                  
Campanula serrata 
Centaurea mollis         
Cirsium erisithales               
Dianthus barbatus 
Viola declinata  
Helianthemum numularium      
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Fig. 1 Species number distribuition in trophic categories for Arnica montana grasslands from the region of    
Gârda de Sus community 
 
 
It is to be noticed the dominance of oligotrophic species, but also the mezo-trophic 
species are represented by a significant number of species. Eutrophic species are relatively 
few and the high and extreme eutrophic species are represented only by the species: 
Aconitum vulparia, Urtica dioica and Rumex alpinus (Fig.1).          
Out of analysis of graduation of species with productivity in the limestone northern 
region, the grouping of oligotrophic species mostly in the right half of the chart is obvious, so 
negatively correlated to productivity.  On the other hand, grouping of mezotrophic species 
mostly in the left half of the chart is noticed, so a positive correlation with productivity. 
Arnica montana species does not present an obvious correlation with productivity within its 
generally low productive habitats. Out of the position in the correlation chart, no obvious 
association preference of Arnica montana species with oligotrophic species from the right or 
respectively with mezotrophic ones on the left of the chart can be noticed (Fig. 2).      
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Fig. 2 Graduation of species and dry matter yield from Arnica montana habitats in the space limited by the firt 
two RDA axes. 
 
CONCLUSIONS 
 
Rich species diversity of Arnica montana habitats allowed the identification of 161 
species of vascular plants within undertaken relevees. Among these species, the high 
oligotrophic ones dominate with 37 species, followed by oligotrophic ones with 20 species. A 
quite significant representation own also the mezo-eutrophic species with 18 species and 
even eutrophic ones with 14 species (Fig. 1). 
Out of  analyisis of species graduation with productivity in limestone northern region, it 
is obvoius the negative correlation of oligotrophic species with productivity. Arnica montana 
endangered medicinal species does not present obvious correlation neither to productivity, 
nor to the group of oligotrophic species and nor to the one of mezotrophic species. This latter 
remark refers strictly to habitats of this species, which has totally a general oligotrophic 
character and a relatively low productivity (Fig. 2). 
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